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Abstract — For investigation of the drift behaviors behind single air bubble, interfaces between two insoluble
liquids were introduced. In this system, the shape variation of the interface was clearly observed when a
bubble was passing through the interface. A drift profile based on the major axis of the bubble in the upper
phase of the solution is influenced by the bubble size.

For each system whose viscosity of the lower phase is as large as or larger than that of the upper phase,
the drift profile based on the major axis of the bubble in the lower phase is nearly independent of both the
bubble size and the physical properties of the upper phase of the solution. The averaged drift in this experi-
ment decreases with the decrease of the viscosity of the lower phase and ultimately approaches Darwin’s
total drift. To examine the coincidence between Darwin’s total drift and data obtained in this work, the
averaged drift area of each system was correlated to the viscosity of the lower phase. The correlation shows
as follows.
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The drift area extrapolated to that of zero viscosity was 1.11, and this value is nearly coincident with

that of Darwin’s total drift area, 0.95.
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Fig. 2. (A) Schematic diagram of experimental

apparatus. (B) Details of gas holder.

(1) tank (2) camera (3) stroboscope (4) clear
phase (5) dyed phase (6) gas holder (7) gas

cup {8) silicone rubber (9) copper tube
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Table 1. The physical properties of the liquids used.
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1 1.25 linseed oil+CCl, 5.64/1330 46.0/65.5 87.30

2 1.20 ” 9.73/39.5 47.6/61.0 8.76x107
3 1.16 ” 12. 10/11.75 46.6/54.7 9.84%x107
4 1.10 ” 19.70/ 4.29 47.9/54.1 1.91x10°°
5 1.05 ” 27.30/ 2.25 46.0/54.0 1.52X107°
6 1. 00 ” 38.50/ 1.16 49.1/53.1 1.19%X107"
7 1. 16 benzene-+CCl, 0.87/11.75 43.9/54.7

8 1.16 n-hexane+CCl, 1.36/11.75 39.0/54.7

9 1.16 kerosine+CCl, 1.11/11.75 41.5/54.7

10 1.10 n-hexane+ CCl, 1.26/ 4.29 38.0/54. 1

11 1.10 kerosine-+CCl, 1.15/ 4.29 41.6/54. 1

12 L.05 linseed oil+ CCl, +hexane 2.15/ 2.25 40. 3/54. 0

13 1.00 kerosine+CCl, 1.21/ 1.16 40.7/53. 1

14 1. 00 n-hexane+CCl, 1.13/ 1. 16 37.9/53.1

15 1. 00 benzene+ CCl, 0.77/ 1.16 42.7/53.1

Note : All the lower phases are glycerine aqueous solutions.
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Fig. 3. Representative photo showing the drift
and wake for the system of x,=5. 64c.
p-and x,=1330c. p.,
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NOMENCLATURE
a : radius of sphere [em]
a, : half of major axis of bubble in the lower
phase [ecm]
a, : half of major axis of bubble in the upper
phase [em]

SIS K23 H W3S 1985 6

F24
d : density of the continuous phase [g/cm3]
de : equivalent diameter of bubble [em]
Eo : Eotvos number = g-4d-de2/& -1
g . gravitational acceleration [cm/ sec? ]
H : dimensionless.group defined by eq. (11)
(-]
J : dimensionless group defined by eq. (12)
(-1
M : Morton number = gu4 /da3 -1
Re : Reynolds number = deUd/u [-]
S drift area [-1]
t drift function [sec]
U far upstream velocity [em/sec]
A% velocity components [cm/sec]
X Darwin’s total drift distance = xl_{_";o
(Ut-x) [em]
v Stokes’ stream function [cm3/sec]
o surface tension [dyne/cm]
" viscosity of the continuous phase {c.p.]
M, : viscosity of water. [c.p.]
Po xli_’moo (» [cm]
x,y,z: components of rectangular coordinate
X,P,\: components of cylinderical coordinate
7,0,A: components of spherical coordinate
Subscripts
X,¥sZ : components of rectangular coordinate
X,054 : components of cylinderical coordinate
7,0,4 : components of spherical coordinate
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